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INTRODUCTION

The effect on behavior of the setting or gnvironment in which the
behavior takes place has long beer proclaimed. Mot only is the number
of potentially important factors in the environment very large, but also
the: re?ations between them are highly complex. Work on the conceptuali-
zation and identification of majof factors in educational environments
has been relatively slow. Shulman (1970, p. 374) has noted that the

“classification of environments, settings, or treatments remains relatively
primative.f If important dimensions cf the setting or environment in
which instruction takes place could be identified and indexed.then the
probability of conducting more fruitful classroém research would be

~greatly enhanced. The argument for studying situational variables has
been made by Mitchell (1969, p. 696) in stating that "the determinants
of behavior need to be sought more often in the characteristics of the
environmental context and the interaction of these characteristics with
individual traits and abilities, and that a search for individual char-
acteristics in vacuo can lead only to partial understanding or no under-
standing at all." This point of view has also been expressed by Getzels
: and Thelen (1960), Bloom (]964),'and Shulman (1970), among others and
- points out that the study of educational envircaments themselves is of
great value even though thg rg]ation between treé@men? factors and'outcoﬁe
variables is of ultimate importance
The term educational eﬂv1wrnmnnt has been defined by S1nc]a1: (1970

p. 54) as the "conditions, forces and external stimuli t.at foscer the__

<~ develomment of individual characteristics." A iide range of environzental

“
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variables are.suggesied by the following questions. What activities do
students engage in? How often do studenzs engage in any particular
activity? What sizes of social and activity groups are formed in schools?
How do'stuqents perceive the social climate in instructional settings?

It is!feasonable to assume that educational environments will differ
among schools having different programs. Although school programs differ
-on many dimensions, it is possible to order programs in terms of the
extent %o which they are individualized, flexible, diverse, and directly
influenced by students. These dimensions of instructional programs have
received a great deal of attention in recent years (see, for example,
Central Advisory Council for Education, 1967; Featherstone, 1967a, b, c;
Barth, 1965; Kohl, 1969; Bussis & Chittenden, 1970; and Silberman, Allender,
& Yanoff, 1972 among others) and although there is very little research
evidence to go on, this cluster of variables is ljkely to remain the center
of considerable activity for some time. These and other program facets
have been included in the concept of program openness described by Traub,
- Weiss, Fisher and Musella (1972). The major goal of .this study was to
chrracferize educational enviromnents as a function of program Openness.

Thg physical setting in which instruction takes place can also bev: )
expected tvo affect the cducational environment. In recent years the con-
struction of school buildings has undergone radical change. Whereas the
majority of schools has self-contained classrooms designed to house one
teacher and approximate]y~;hirty students, many‘new schools are built on,
what is referred %o és the “open plan.” The open plan or open space
'schools have & minimum of interior ccstri-*i~ <4 alicw several teachers

and up to several hundred stv. s to work within sight and sound-of one

“ ‘ BEST COPY AVAILABLE



another. Although open space schools are often buiit to complement a

relatively open program, the two notions are conceptually independent.
The overall purpose of this study was to compare aspects of the

educaticnal environments in elementary schools differing in program opeﬁ-

ness and architectual type.

METHOD

Indepencent Variables

Program Openness. Thg concept of brogram openness used in this study

is that described by Iraube\ét al. (1972). Characteristics relating to
open cducation were identified in ten program areas (setting instructional
objectives, materials and activities, physical environment, structure of

.. decision making, time scheduling, individualization for learning, composition

h‘bg classes, role of teacher, student evaluation, and student control). Each
characteristic exhibited several alternative program possibilities which (1)
‘could be ordered with respect to openness and (2) did not contradict the
assumptions underlyiag open cducation as presented by Barth (1969). These
-characteristics were used to develop a twenty-nine item paper and pencil -
instrumeﬁt for quantifying the openness of programs. The instrument entitled
The Dimensions ot Schooling (DISC) was designed for use in elementary schools.’
High scores on DISC are associated with programs that have relatively high
diversity, flexibility, and influence from students. In 5rder to exclude
possible subject area effeéks. the present study was conducted in the con-
text of language arts 1.-;..:...u. (edCauss SCOT ST corresponding wo the
agaregated.responses to twenty-tin items of DISC, collected specifically

for the language arts area, were used as the index of prograin openness.




Architecture.. Teaﬁhers and studénts workgd in one of two distinctly
different architectural sé;tings. Instruction areas that were self-contained
were designated closed-space architgcﬁure. Instructional areas which were
not divided by interior walls, ana in which many students and several
teachers worked within sight and sound of one another were desjgnated oper

space architecture.

Subjects

Twoinonths af;er the bgginning of the school year, DISC scores were
obtained for all language arts teachers of e]evgn year old students in 30
eiementary schools in one school system in southern Ontario. The internal
consistency of the 68 scores in the distribution was 0.26; the mean and
standard deviation were 10.Z and 2.3 respectively. Fiftean feachers whase
scores were in the tails of this distribution were subsequently interviewed
in April of the same school year. During the interview their DISC scores
were reassessed. The correlation between the November and April DISC scores
was 0,75. On the basis of the April DISC scores, the fifteen teachers were
placed in the cells of a 2x3 matrix (Table 1). When considered in the
framework of Table 1 the teachers were homogeneous on a number of background
characteristics including age, nunber of ycars teaching experfence, years
of formal cducation after seconcery school, and number of years in present

1

school.

From thg language arts instruction groups of §ach of the fifteen
teachers, six stqdents were chosen--three boys and three g.rls. The .
students were fé]é&ively homogeneous o: a numbzr of background varf&éies--
including age, percént of studonts living with both parents, percent of

students from homes with English as the wajor language, and sociocconomic



TABLE 1

Marginal and Cell Means on Program Openness

Program Openness

“Architectural - '
. low medium high

Type

' closed 7.3 10.6 ’ 8.0
space | (N=7) (N=2)
.open 8.8 12.2 17.7
space C(N=1) (N=3) (N=2)j 13.5
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status. Our exception to this pattern appeared in the verbal scores of

a general ability test (SCAT, series II). The mean score for students

in the open space med%um program openness combination was lower than the
means of the other four combinations. Since the dependent variables con- .

sisted entirely of transaction variables (as opposed to achievement

variables) the result for the verbal scores was not considered eépecia]]y

- serious.

Dependent Variables

The selection of the dependent variables attempted to accommodate
several concerns. Iﬁformat%on was collected from both teachers and students
.on variab]és describing the instructional setting, perceptions of the
-setting, and behaviors in the setting. An attempt was made to choose
variables which in a psychological sense, were as simple as possible.

Social climate. Nine aspects of social climate which either had

been useful in previqus research or‘rg]a?ed Fo descriptions of open
.;education were chosgn; th}.includgd indices of instructional pace,
formality, divgrsitv, dechracy, compe?itiqn, envifbﬁhent, friction, i
difficulty, and satisfactiqn. Thg measures Qf social c]imate gave infor- .
mation about the interperscnal relationships among students in the insf;;c~
tional group, reletionships between .the students and their teachers,
relationships between students and the 1garning conditions, and the
structural properties of thg group. Thg.meaéure-of social climate used
was the My Language Artsfﬁlaés Questionnaire (MLA;) which wés.adapted
'from.the Learning En"**“'*“*‘ ‘"“"“*"r" 'WﬂTFDrF & ﬂndn“c“n 19RP- Anderson,
1971). MLAC contains &5 ltems d1str1butcd on nine sca]es Sub]ects

reSponded to each item on a four point scale depending upon how we]l that



jtem described their instructional oroup. Internal consistency for the

'scales ranged between 0.50 and 0.86. Both students and teachers responded

to MiAC. Teacher and student scores on the mine MLAC scales constituted

the description of the sccial climate.

Observation of student and teacher behavior. The second set of

descriptors of the educational environnient consisted of a variety of
indices obtaired by direct observation of students and teachers. The
cbservation procedure (Fisher, 1973) provided the following information
.on teaﬁhers: average number of students engaged; a rating on direction
reflecting the amount of disciplinary control tﬁat teachers exercised
.over students; and relative frequencies for various categories of teacher‘s"
phyéical pdsftion, activity,.and use of materials. The information on

individual students included social group size, activity group size,

proximity > teacher, and relative frequencies associated with categories

‘of position, activity and use of materials. The basic student observation

data consisted of scores for ninety students on nineteen variables while
the basic teacher observation data consisted of scores for each of the
fifteen teachers on nineteen variables. Table 2 summarizes the variables
assessed in the observation procedure. Each teacher-student group was
observed by trained observers on five one-hour occasions over a period

of six weeks. -

In order to assess the reliability of the scores yielded by the obser-
vation procedure two estimates of each score were obtained by using first
the even numbered observations and then the odd numbered obﬁékvations;" ..

The “correlations between these odd ~bservation and. even obse. vation scores

‘ranged from 0.46 to 1.00 with twenty-seven of the thirty-eight ceefficients

“égéeeding 0.80.




TABLE 2

Student and Teacher Variables Assessed by Observation

Student Variables

. Social group size {number of students in a face to face group)

. Activity group size (number of stpdents working on the same activityj
Proximity to teacher (scaled from "touching" to "beyond arm's reach")
Position I ' (seated)

Position II (standing or on the floor)

Position III (out of the room, other)

Activity I . {unengaged)

Activity II (reading)

Activity III . (paper and pencil seéatwork)

Activity IV : {construction activity, game playing, working at

a blackboard, watching and/or listening to audio-
visual equipment, and other)

Activity VI (in transit) ]

Activity VII (watching/listening to teacher)

Activity VIII (watching/listening to students) ‘
Activity X (speaking to students)
- Material I (printed material) .

Material II (writing instruments)

Material III (visual projectors, audi;-equipmeﬁt, hand tools,

construction materials, games)

e Material IV (blackboard, maps, charts, other)

Material V (writing naper) ‘ =

'l:
A



Table 2 - continued

Teacher Variables

Number of students (number of students to whom the teacher directs
engaged attention or communication)
Direction (rating of amocunt of disciplinary control

exercised over students)
Position I]
Position II

Position III

Activity I {giving directions)

Activity II (listening to student presentations}
Activity 111 (working alone)

Activity IV (observing students in groups)
Activity V (recitation) C

Activity VI (small group consu}tation)

-Activity VII (lecturing, dictation, other)
Activity VIII {maintenance)

Activity IX Amarking seatwork)

Material I2

Material J1I
Material - III
Material IV
. Material V
NOTE: Two students categories {Activity V and Abtivity IX) had near zero
frequencies and were dropped from further consideration.

1. The categories of teacher position were identical to the categories
~ . of student position.

2. The categories of teacher materials were identical to the categories
of student materials.
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~Data Analysis

Two data mat_:ricc-_:s, one con’_caini_ng student scores and one containing
teacher scores constituted the input to the analysis. Both matrices
. contained scores on nineteen variables collected by obseirvation and nine
social climate variables collected by self-report.
The variables in the form of relative frequencies were subjected
to an arcsine transformation in order to reduce skew and increase homo-
geniety of variance. These same variab'les which were derived from mutually
exclusive categories constituted ipsative sets. In general, one variabie
from each ipsative set was omitted from the analyses in order to avpi‘d at
least some of the problems associated with linear dependency.
The d‘ependent variables were analyzed in a 3x2 (thre.e levels of pro-
‘gram openness and two levels of architecture) design. Multivariate
-analyses of variance (Finn, 1971) were carried out on individual scores
and on scores aggregated for each instructional gu;oup. Thé four degrees
-of freedom for estimating effects were separated into single degree of
freedom contrasts. A lirear and a quadratic effect for the program
-openness factor, an architecture effect and an interaction effect were
estimated.
A s'econdary analysis examined the relationship between the teacher
- student variables. For this purpose the principal components of the

correlation matrix for student and teacher variables were computed. -

v

S
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- Student Variables

1

RESULTS

~

The student variables were analyzed in fi.e separate sets: groups
sizes, categories of position, activity, and materials, and social climate
variables. Results based upon individual student scores are shown in

Table 3. Those contrasts which reached significance when the analyses

-were based on aggregated student scores are indicated by bracketed symbols.

The results for group sizes were strongest for the quadratic program
contrast. For both social and activity group sizes the students in the

medium level of program openness had lower scores than the averages of

the students in the other two levels. For activity group size this result’

- was confirmed by the analysis based on aggregated student scores. A

weaker result on the architecture contrast indicated that students in
-open space settings worked in smaller activity groups than students in
.closed space settings. |

Although therc was an indication that students in the medium level

~.of program opennesi had higher scores on position II (standing and on

the floor) than students in the Tow and high levels combined, the major )

results for the categories of position occurred on the architecture con-

trast. Students in open space settings had higher scores on both

" position II (standing and on the floor) and position III (out of the’

room and other) than students in closed space settings. These results

[

for the architecture contrast occurred in both the analysis based on

-~

“individual students scuivo wnu dgyicydteu “tudan. “crgres)
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For the cauegorles of act1v1ty there were significant results

| on a]] of the contrasts for main effects. For the architecture

gontrast studenis in open space settings had higher scores on activity
I (unengaged) and activity VI (in transit) and lower scores on activity

VIII (watching and/or listening to students) than students in closed

space settings. However the strongest and greatest number of éffects

for the categories of activity occurred on the linear program contrast.
Student scores on activity IV {(diverse activities including construction
activity, game playing, working at a blackgoard, and\using audiovisual
equipment) and activity VI (in transit) were positively related and

scores on éctivity II (reading), activity VII (watching and/or listening

‘to students) were negatively related to program openness. Two of these

results (those for activity IV anc activity VI) were confirmed in the

-énalysis based on aggregated student scores. In addition, students in

the low and high levels combined had higher scores on activity IV and

“activity II (reading) but lower scores on activity i (engaged) and
-activity X (speaking to another student or students). It is interesting

. to note that no significant differences -in activity III (paper and

pencil ‘'seatwork) were related to either of the independent variables.

 For the categories of material, the strongest resiilts were

-associated with the linear program contrast. Siudént scofes on

material I (printed materials) were negatively related and scores on
material III (visual projectors, audio equipment, handtoo]s, cons truc-~

tion materials, and games) and material V (wxzilng paper) were _f{ri. -

positively related to program openness. In add1t1on students in the |

medium Tevel of program openness had higher scorc. on material I
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TABLE 3
Part A

MANOVA Results for Student Group Sizes

, CONTRASTS —
- . - Main Effects
I II I1I
| Program  Program Openvﬁrch. Interaction
(Linear) (Quadratic) Closed Arch.
Uaivariate af C : » g
Analysis 1' 85 1’ 85 ' -1. 85 1 ’ 85
‘Social - Direction Low + High .
Group - F . NS 9,16%% NS . NS
Size Ratiol . 2,04/3. 39 . ~
Activity  Direction ' " Low + High :Closed Arch.|
Group . F NS 73.05%% (¥*)2 3.96% NS
Size . Ratio . +6413/3.60 2.03/3.60
Multivariate af 2,84 - 2,84 2,84 2,84
‘Analysis F NS 0 36.46xx(*) NS " NS
1 i

In all analysis of variance tables the numerator of the ratio reported
is the least squares estimated eifzct for the contrast, the denominator is the
~-standard deviation for the variab1= found by pooling within cells variation.

2Symbo]s in brackets denote S1gn1f1canre ]eve]s of results obta1ned
~from an “analysis of aggregated student scores,




ES A

. Nu“;.;
B : N TABLE 3
' Part B .
MANGVA Results for the Categories of Position
CONTRASTS
Main Effects )
I 11 11X
Program Program Qpenv;\rch. " [Enteraction
(Linear) (Quadratic) Closed Arch.

‘Univariate ' i '
Analysis af 1,85 - 1,85 o 1,85 5 1,85
Position II Direction 7 .. Medium Open Arch. " .
(standing, on F ‘NS - 9,08%% 35.14%% (%) NS -
the floor) Ratio _ L W19/.31 .52/.31 ' :
Position .III Direction : o o - Open Arch.

- (out of the F ‘NS NS o 34.39%%(**){ NS
room, other)  Ratio S T wa37/4320

" Multivariate  df 2,84 - 2,84 2,85 | 2,86
.Analysis F NS 5.28%% - 33,775 (*) NS

St = ~-‘~'“— -*Z,:
T

JR SDLTINFEE IS I AR AN
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. Main Effects -
) 1 11 111
Progran Progran Openvﬁrch. Inte#acti?n
(Linear) (Quadratic) Closed Arch.
Univariate Analysis daf 1,85 1,85 1285 - 1,85
.mlcfivié; I (unengeged) | Divection Low + High Open Arch.
SO ‘ F as 10.76%%(*) 4.56% NS
. . Ratio 0.12/0.19 0.11/0.19 #
Aetdvity 11 (reading) Direction| Neguitive Medium e
- : F 4.94% 11.73%% . NS NS
. Ratio 0.16/0.25 0.17/0.25 i
. Activity 11T (paper and Direction - . o
ot . pencil . P i NS “UORS b NS
seatwork) Ratio ]
.Activity IVl Direction| Positive Meddiun - .
: F 53.37kk(¥%) 4 43% NS NS
v S Ratio 0.34/0.16 0.07/0.16 ) .
Activity VI (in transit) | Direction| Positive ' Open Arch ) .
o F 9. 71Kk (* NS . 24.09**(**) NS .
LTl ‘:1.' :‘ t Ve . Rdt‘l:o 0-10,‘0011 ) , . 0015/0011 :
Activity VII {vatching/ Direction]| Negative e o g e
. . Ustening P 5.08% NS NS . NS
) to teacher) Ratio 0.11/0.17 ..  . IR o
- Activity VIII (watching/ Direction| Negative ' Closed Arch.
. listening P 16.57%% NS 7 . 40%% NS
to students)| Ratio 0.28/0.24 0.18/0.24 ,
Activity X (specking Direction Low + High Co ¥
) to etudents) F NS T9,13%% NS ; NS
; Ratio -0,11/0.18 i
. . ———
' Yultivariate daf 8,78 8,78 8,78 8,78
Analysis 4 12,.98%% 4. 85%% . 5.89%% NS
b

15

.-

PR

TABLE 3
Part C

MANOVA Results for the Categories of Activities

CONTRASTS

-

Activity 1V 4included categories labelled construction sctivity, pame playing,
working at a blackboard, watching and/or listening to audiovisual equipument,

and cther.
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TABLE 3

Part D
N MANOVA Results for the Categories of Material
‘ . ‘ CONTRASTS
' Main _ Effeccs
1 11
Program Program Open Arch. | Interaction

V8.

(Linear) (Quadratic) Closed Arch.

Univariate '
Analysis df - _ 1,85 01,85 1,85 1,85

Material I Direction| Negative Medium

(printed . F 22,28%% 4.40% RS : NS
material) Ratio 44/.32 147,32
~ Material III® Direction| Positive ~Open Arch., | -
RN 19.47%%(*) NS .. 11.68%x NS
atio . «29/.23 ’ - D «22/.23
Material IV  Direction RET © Closed Arch.
tblackboard, F NS ‘NS 9,52%% NS
*  maps,charts, Ratio R co . «15/.17
- other) s : ' ' - o
Material V Direction ?ositi:e : Lo
. loriting | 1,‘1:}324 I NS
paper) Ratio - . -
Multivariate  df 4,82 " 4,82 4,82 4,82

Analysis F 9.92%% 2.84% 5.23%% NS

"Material III included categories labelled visual projectors, audio
equipment, handtools, construction materials, games. b

(-

- .

Dt - e

o ——
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TABLE 3
Part E

MANQOVA Results for Social Climate Variables

CONTRASTS

Hain Effects
1 IX 111
Jpen Arch. {Interaction
Progran Program vs
| (Linear) (Quadratic) Closed Arch.
Univariate -
Analysis daf [ 1,85 1,85 1,85 i,85
{
i .
Directicn | Positive Open Arch.
Diversity F B.45%% NS v 4,21% NS
L Railo 3.76/4.49 2.61/4.49
: . Direction | Negative Med{ium
‘Formality | 4 8.53%% 6.,06% NS NS -
Ratio 3.20/3.81 1.87/3.81
Direction o
Difficulty F NS Ns - NS NS
Ratio , : :
Direction Med{um
Environment F NS - 15.38%% NS NS
Ratio - 3.31/4.24 :
Direction Opén Arch.
Pace P NS NS 6.37% NS
_ Ratio o 2.19/3.0¢
Direction : )
Democtracy F - NS - NS NS NS
: ‘Ratio '
. Direction :
Competition F NS NS NS NS
Ratio
Direetion Hed{um
Satisfaction B F NS 9.27%% RS NS
Ratio 3.12/5.15 )
Direction ' Open Arch.
Friction F NS NS 11.24%% NS
Rattio o 5.65/5.95
Hultivariate dar 9,77 9,77 9,77 9,77
Analysis F 2.,12% 4.,21%% 2.20% NS
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(printed material) than students in the low and high levels combined.
Students in cpen space settings when compared to students in closed
space settings had higher scores on material Il (visual projectors,
audio equipment, handtools, constructien materials, and games) and lower
scores~on material IV (blackboard, maps, charts and other).

On three of the social climate scales, difficulty, democracy, and
competition, there were no significént differences related to either of
the independent variables. However, stué;nt scores on diversity were
positively related and scores on formality were negatively related to
program openness. Students in the medium level of program openness had
higher scores on formality, environment, and satisfaction when compared
to students in the low and high levels combined. In addition, students
in open space settings when compared to students, in closed space sett{ngs

had higher scores on diversity, pace, and friction.

Teacher Variables

Univariate results for the teacher variables are reported in
Table 4. Since the sampl. of teachers was small, multivariatc tests
were of little utility, | |

- For the teacher variables, nine of the eleven main effects which
reached significance were associated with the lincar program contrast.
Teacher scores on number of students engaged, activily I (giving direc-
tions), activity V (recitatfon), activity VIII.(maintenaqce). formality,
competition and friction were negatively re]ated‘whi]e.scores on activity
VI (small group conulstation) and democracy were positively related to
program openness scores. Teachers in the medium level of proagram opcnness
scored hiéher on activity I (giving directions) than teachers in the low

and high levels combined. Teachers in open space settings scored higher on
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) TABLE 4 - S
ANOVA Results foi Teacher Variables -
- CONTRASTS
Main Fffects
1 1 R _
. Progran Progran Openv:rch. Iateraction
. (Ligear) (Quadratic) Closed Arch.
Univcriate Analysis ar 1,10 1,10 %,10 1,10
Muster of Dircotiom! MNegstive .
Students F §.43% NS R .
Engaged Ratio 5.686/3.28 -
' Direction Rt
Nrectica F xS RS - B NS
Position 1i (standing, Direction )
_on the F NS NS WS - 7S
' floor) Ratio T -
Position 1II (out of Direction A b -
the room, F Rs " K8 - - K8 RS
other) Ratio . SR
Activity T (giving Direction| "Negative  ° Medium S .
directions) F 17,412 6.61% NS 6.17%
Aceivity 11 (listenim Direction ST S '
to student F NS NS " NS _ NS
presentations)| FRatio ' : —_— e e -
Activity II1 (working Direction - — v Te—efe
alone) . . 4 N w7 8 {__ ws
Ratio . < N B
Activity IV (observirg Direction e . . )
' atudenits F NS RS . Ns NS
tn groups) Ratio - - -
Activity V. (recitation) Dircction] Ncgative . h—— - .
. F 7.9% NS NS NS
. Ratic .57/0.30 —_— .
Activity VI (cirall Dircetion| Posftive ] e e
group F | 20,69k . kS ‘N§- 6.56*
consultati-=" }.. Ratio 0.65/0.20 o ez r——
- ’ ] bt} ’."-'.' ”‘:.':—‘.l‘.w--.“--- -~
. ) T
’
It T AN, et T oTat -— -
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TABLE 4.--Continued _
CONTRASTS
M3ain Effects
1 AR §
Peogram Progras . Opcnvtrch. Interac:io.n
(Lincar) {Quadratic) Closes Avch.
Activity VII (lecturirg, Direction : R -
dictation, : F NS KS xS RS
other) Fatio - - -
Activity V111 (maintencrce) | Direction| Negative Open Arch.
' P 12.24%% NS * 23,41k NS
Rattfo ) 0.26/0.10 0.35/0.10
. , .
Activity IX  {marking Direction -
: seatwork) F NS XS NS . NS
Ratio - . =
¥Matertal 1 (printed Direction o
. mteriall ) 4 NS ) 5 NS NS
. . ’ Ratio ' S
* = .
Materfal III* Dircetion . e
- F NS NS xS NS
Xatio STt T me e
Materfal IV (bleckboari, | Direction] - e T
: mcps, charts, F NS NS NS-. NS
other) Ratio - .
Material V. (writing Direction| - . -
- paper) z NS NS ‘NS NS
Ratto Tl AREE
Direction ' ST .
Diversity F NS ‘NS e ~NS§ *° NS
Katio ————L T pmeanT .
Dirvection] MNegative T __‘._._'“'
Fommsaaity F 14,774% NS "NS_ NS
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. Direction . T -
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CONTRAST

Main Effecte

— . - -

b ¢ 11 - ~I1I
Program Program .Opch:rch. Interaction
{(Linear) {(Quadratic) Closed Arch.
Direction
Pace F NS NS - - NS NS
Ratto . . . - ::f' T
Direction ' )
. Positive - - - .
Demceracy Raoio | L 1:63% XS ‘xS xs
7.64/3.92 T
Direction Negative cem T
Competition Rﬁi{o 7.66% Ns . —.. "NS ) - J
8.17/4.19 ’ .-
: : Direction S e
- Satisfaction P NS NS - NS NS
3 Ratio ) ' R
Direction| Negative . --TT-.Tf
Friction P 6.46% NS ..o —on NS s
- Rat.w 8‘81[4.91 R R LY - - - <

fMatersal 111 included categories labelled visual ?tojectors, audio
equipnment, handtools, construction materials, and games.
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activity VIII (maintenance) than those in closed space settings. No .
significant differences were associated with either the categories of
position or the categories 6f material. Three interactions reached
significance {activity I, activity VI, and friction) however the inter-
pretation of significant main effects was not impaired. -
The potency of the program factor in the data on teachers was clear
from the analysis of variance results. This potency was underscored by.
the fact that on 26 of the 28 teachers variables, the mean for the medium
level of program openness was between the means for the low and high )

levels of program openness.

Relationships Among the Variables

The environmental indices employed in the study were substantially
“intercorrelated. When the indices were considered jointly (both student
and teacher variables) the axis which accounted for maximum variance was
highly correlated (r = 0.93) with the measure of program openness (see
Table 5). Approximatel:r 30% of the total variance in the indices was
associated with the first principal component and hence with program
openness. Instructional groups situated near the positive extreme of
the first principal component were characterized by teachers who engaged
small numbers of students, gave relatively few explicit directions and
were away from their ipstructional arcas relatively often. These teachers
engaged in small group consultation frequently but lfstened to student
presentationt and engaged in recitation sessions infrequently. They
considered'their classes to be diverse, informal, individually paced,

" pon-competitive and satisfying. Students in these gioups tended to be

standing, on the floor, and away from the class area frequently. They
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tended to be unengaged, in transit, and working at diverse activities
including construction activities, game playing, working at a blackboard,
and watching and/or listening to audiovisual equipment relatively often.
Students watched and Tistened to the teacher and other students relatively
infrequently, and visual projectovs, audio equipment, handtools, censtruc-
tion materials and games were often in use.- The social climate of the
instructional group was perceived by the students to be diverse and
individually paced. .Instructional groups of this type tended to be

found in open space settings. These characteristics distinguished between
educatioqa] environments varying in general program openness. The instruc-
tipna] group described was operating in a relatively open environment.

The chara€teristics of an instructional group working in a less open
environment are described by interpreting the same variables with

reversed polarities. | .

‘The second principal component accounted fpr'approximate]y 10% of
the total variance associated with the environmental indices. An
instructional group locat2d near the bositive end of this axis was
characterized in the fo]lowing manner. Both teacher and students
used printed material relatively often, used writing materials
relatively infrequently and perceived the work to be individually
paced. Students frequently engaged in reading, and worked in small
activity groups in relatively close prosimity to the teacher. -These .
students tended to use blackboards, maps and charts infreduent]y. |
This set of variables distinguished bethen cnvironments in which.
small groups pursued individually paced reading activities and

environnients in which little reading was donc and the work was paced
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Principai Components] of Environmental Variables

Principal Components
Variadbles 1 11 111
Program Openness 90 . =05. 22
. . Axchitecturai Openness 85 02 00 . . - ’l
o : /).iu:nbcr of Students Engaged -76 -03 -29 : T
: Direction -61 05 21 :
Position II . -47 <. 39: =06
Position I1IX o 76 -22 =12 s
. Activity I -7 30 05
* . ‘ ' Activity 1I -5 .0 " 05 ..
S Activiey 1L ' 33 «45 =34 _ ' oo
od . Activity IV =20 .. =&& 23 T
. Activity V . -67 38 o4 :
 lActiviey VI 29 - 06 =03 . -
Activity VII 57 ~04 13 .
Activity VIII . 23 14 =58 .
Teacher Material I ) =47 €0 ~26 . .-
- Varisbles] Material I1II St 47 03 o3 - oY
Co Material IV - =52 -19 . 16 N L.
: _ Material V . o 36 -51 o . -
. ,' Diversity 70 . 27 3z i -
.. i Forwality . 1 -=76 -01 =29
! Difficulty ) .. 1 =07 . 03 -69 : . e
Eavironment - | 41 -1 70 LT
Pace _ R 60 . 56 25 L
Democxacy : 51 -09 35 LT e
‘- Competition : f =81 o1 01 v .
: Satisfaction o 59 © =37 > §
Friction -35 . 45 . =48
ﬁocial Group Size ~£2 -21 =33
Activity Group Size =25 =55 T =39
Proximity . o -23 -5 . =32
SR Position II - T 59 T -07 16 .
. - . . 7, 7 -} Positiom 1II 53 . =28 28 - :
: . . Activity 1 : SSs -. =19 -34 N
Activicy 1T . -5 - 79 T =07 : s R
: Activity 11X ) .« .09 07 -24 oo RS
S - b Activity IV . 77 10 36 : -
| Activiey vx ; 85 . -19 18 -
. . . ’ Activity VII =54 -11 12 -
L ' o} Aettviey vinx 72 =28 - 04 R
P s Activity X . 35 ~41 ~31 ) <_~";_'.
s ' .. Student Material X 1 ~43 80 «12 e
: : Varieblesl Materfal III . 92 - - 03 02 . M
Materdial IV . -~26 -52 40 . -
Material V | os ~78 02 S
Siversity c 24 . 46 28 . . P
Formality ) -34 ¢ 07 14 : - e
Difficulty » -12 68 -15
Environment 18 -10 82 .
.. Pace . - 60 683 ~05 : Ny
™ ocracy . 15 - -08 71 :
** Competition 03 34 -08 - C T
o . Satisfactinn . . - 28 13 © 7 . ST
Y e ' ’ Friction . - : . [l TPIN oo L e 3 . '..‘ -
~, -—'
Percent of Varfance Accounted For 29 13 i1 o

Irhe principal components have been subjected to & varimax | ' ‘
rotation. . :

KO3E—Decinal points have been omitted from the table.
O .

Aruitoxt provided by Eic: te
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for.the group as a Nho]e. The ]ineér combination of variables which
distinguished individual reading program§ was independent of the
general openness of the instructiona]_group. .

Approximately 10% of the total variance was accounted for by the
third principal component. The Vafiab]es which correlated highly with
this axis distinguished between environments differing in perceived

social climate. Positive social climates were perceived by teachers as

having pleasant physical surroundings, adequate work space, and access-

ible materials. TeachersAperceived the level of difficulty of the\sjudent
activities to be low and tended to engage in maintenance activify in-
frequeqt]y. Positive social climates were perceived by students to have
b!eésaﬁt physical surroundings, adequate work space, accessible materials
and Tow interpersonal friction. In addition, students perceived these
settings as democratic and satisfying. '

The three principal components, identified as general program
openness, individual reading programs, and positive social climate,
accounted for 53.1% of the variance in the full set of variables. Of

these, the components 1abe]]ed general program openness was by far the

-most important, in fact, it involved the largest number of variables

and accounted for the greatest portion of the total variance.

.
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DISCUSSION

The cieéfest result of the study indicated that the educational
environments of instructional groups which differed in progrém openness
and architecture type were distinctly different. Evidence for this
result was provided by the analyses of variance performed on the student
data. |

The measure of»program openness (DISC) has been validated, to some
extent, by the findings of this study. Significant differences were |
found on a variety of variabies between groups of téachers that aiffered

0N program openness as measured by DISC. The direction associated with
the differences was consistent with expectations generated in the descrip-
- tion of the concept. For example, teachers in More open programs engagéd
fewer students on the average, and consulted with'sma]] groups of students
more often than teachers in less open programs. The remarkab]y consistent
-trend in the data on teachers, when considered by levels of DISC, provided
further evidence for the'va1idity of the program measure. Thé’empificai
.clarifiéation of program openness, in terms of teacher an: student
fenvironq§nta1 attributes with which it was closely 1inked, was the majdr
result of the study.

The relationship of a number of variables to what was ]abe]]ed general
program openness was summarized by a principal component analysis. In the
instructional groups that were studied, approxiﬁate]y'30% of the variance
in environmental indices was associated with general program openness.
Although the potency of the concept in accounting for student outcomes has
yet to be generalized, this study has shown that program openness is a

useful dimension upon which to distinguish among educational environments.

~



27 IAFRA

Large additional portions of the total variance in the environ-
mental indices were associaﬁed with comporents labelled individual
reading program and positive social climate. Since the number of
instructional groups involved in the study was small, it was possible
that each of these components was trivial. This would have been the
tase if each of the components described @ pair of instructional groups
extremely well, whi]e being, more or less, indépendent of the remaining
instructional groups. This possibility was not borne out by inspection
of the scores for individual groups. r

It is interesting, and somewhat éurprising, that the indiv{dua14
reading program component was unrelated to progrém openness. This fact
may have ihp]ications for DISC, the instrument used tb measure program

openness. The lack of relationship is surprising, in that, several

items in DISC are designed to reflect the extent of individualization

-of .instruction. The apparent success of DISC in this respect has been -

noted earlier. Nonetheless, the individual reading program component

. was highly‘corre]ated with teacher and student perceptions of pace,

activity group size and proximity of teacher and students. Two factors

-contributed to this apparent inconsistency.

Teacher and student perceptions of pace were highly correlated
with both the individual reading program and the general program open-
ness components. Hence the individualization facet was commong to

both components.

P

The individual redding program component was strongly influenced

by the student reading vusiuwic. anu wi® vavishlec ~rsociated with —

categoriés of material used by hr*h teachers and studentss Inw- sewrmeewmemmmmmr?
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instructional groups where students gpent relatively large amounts of
time reading printed materials, the other categories of material tended
to be used relatively infrequently. Teachers in these instructional
groups tended to use materials in a similar way. The lack of relation
between the individual reading program component and scores on DISC was
probably due to the fact that DiSC does not assess the use of materials
as they were defined in this study. In addition, the prominence of the
reading variable may have been artifactual, since the study was conducted
in language arts instruction groups.

The positive social limate component was also relatively fndepen-
dent of DISC. In this case, the lack of a strong relationship was more
easily exp]ainéd. An analysis of the content of DISC indicated ihat
there were no items dealing with the affective aspects of instructional

environments. Inclusion of items of this type would probably improve

the content validity of DISC, in that, affective concerns are frequently

raised in the literature on open education (see, for example, Bussis

& Chittenden, 1970; Rathbone, 1972).

. The principal components constitute a useful summarization of the

environmental indices considered in the study. However their derivation-

-and interpretation must be considered suggestive for two reasons.

First, complex relationships were introduced into the correlation
matrix by the ipsative properties of some of the variables obtained by

LR NP

observation. Second, the correlations were based on data from only

In the analysis 0. variauce results, cisni<s~~nt differences were

often associated with the qua”-~"ic pregram contrast. Initially -this - -

oy e
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situation seemed to-constitutg an iﬁteresting and important finding,
however several considerations cast doubt on its validity. The étrongest
of these lies in the fact that elevent of the twelve measures for which
significant quadratic effects occurred, were student variables. The

fact that students in the open program condition had significantly

lower scores on a general verbal ability test, may have influenced the

quadratic program contrast. Although quadratic program effects were

. discounted in this study, the possibility of "real" nonlinear program

“effects is intriguing.

The findings of the study must be qualified for several rEasons.

S1nce there was no randomlzat1on of either teachers or students to the

-various treatment combinations, no inferences may be made beyond those

persons for whom data were collected. A1l students in the study wer:
approximately elevent years old and all data were collected in the
context of language arts instruction. It is not clear whether similar
results would be found for students of different age levels or for
instruction in subject areas other than language arts. Another limitation
on the sfudy concerns the number of participating instructional groups.
Since tpe number of groups was small, the statistical power of the
analytical procedures was low.

The fact that the independent variables werc confounded in the design
represents a major limitation of the study. The confoupding occurred
because the indices of program openness obtained in Novemper differed
from thosc obtained four months Tater, Although the two‘séts of scores

Were h1gh1y intercorrelated, it \» probable that the dlffc;ence between o

-




the sets was not entirely accounted for by either unreliability or
regression toward the mean. The change in program openness indices
~ caused some difficulty in the study but it also raised several questions
about the stability of school programs. Although it was not investigated
in the present study, it is possible that program openness changes
predictability within the school year. For example, if periodic exami-
-nations were imposed, then the openness of programs might vary in co}-
respondence to the timing of such examinations. Similarly, program open-
ness might fluctuate measurably near weekends or extended holidays.
Systematic changes may occur over longer time spans as well. Tﬁe
stabi]ity.of school programs during the first few years of operation of
‘new schoolg may also prove to be important. These questions raise a
number of practical ard theoretical issues which could form the basis
for further research. The usefulness of the concept of program openness
will depend, to scme extent, on the answers to thése "stability" questions.
The present study did not involve the collection of data on student
outcome variables. Clearly the utility of the results will not be
c¢larified until the relationship between various educational environments
and student outcome variables are studied. |
The'question regarding what level of program openness produces

optimun conditions for learning is still open.
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